Development of Manufacturing Technologies for ERW-SR Pipe in coil 



2.1 Manufacturing process 

A process for manufacturing PIC enables manufacturing of a 
supercontinuous steel pipe by combining diameter-reducing lengthening 
technique for a straight pipe which was accumulated in the previous 
ERW+SR, and high quality and high performance test technique, with wire 
winding technique. An outline of the process is shown in Fig.l. 

A specific manufacturing process comprises a step 1 to a step 3. 

Step 1: A band steel is cold molded into a pipe with a molding roll, 
and an electrical seaming welded steel pipe of about 100 m which is to be a 
mother pipe is manufactured by high frequency-induced welding. In 
addition, an external surface bead is cut and, at the same time, a cut internal 
surface bead is removed from a tube by high pressure air blowing. 

Step 2: A mother pipe is heated to about 1000°C by high 
frequency-induced heating, and is subjected to diameter-reducing and 
lengthening with a stretch reducer. 

Step 3: A steel pipe after SR is hot wound into a coil with a Gallet 
reel-type winding machine. In addition, in the present process, a seamless 
steel tube, or a TIG welded steel tube may be also applied to the 
aforementioned mother tube. 

2.2 Characteristics 

PIC has characteristic shown in Table 1, enables continuous pipe 



elongation, straighten, and U-bending processing, and considerably 
improves productivity or processibility as compared with the previous short 
steel pipe. In addition, effect of improving a yield due to saving of port 
attaching working times, and cost saving due to omission of primary 
heat-treatment are also possible. 

2.3 Range of productivity 

Appearance of a product is shown in photograph 1, and a 
processible dimension is shown in Fig.2. In the case of low carbon steel 
(0.15% C class), manufacturing of an extremely small diameter pipe to 
(j)10.5 mm and a wall-thick pipe of t/D=26% is possible. 

In addition, a many merchandizes menu from a carbon steel (0.04 to 
0.45% C) to a high quality steel such as a low alloy steel, and a stainless 
steel is provided. 

Table 1 Characteristics of PIC 

(1) Superlengthening is possible. 

(2) Manufacturing of an electrically seamed steel pipe of an extremely 
small diameter and high t/D (wall thickness/external diameter) is possible. 

(3) Manufacturing of a high quality welded steel pipe having an extremely 
small external and internal surface bead is possible. 

(4) Due to hot finishing, a tissue is uniform, and primary heat-treatment at a 
client can be omitted. 

(5) Manufacturing of a wide range of steel species from a carbon steel to a 
low alloy steel and a stainless steel is possible. 
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Abstract 

There have been active requirements for long tubing product* in several industrial field*. For examples, in 
the field of hollow parts for industrial equipments with automobile industry ax the central figure. ERW pipes 
and tubes for pans are positively adapted from a viewpoint of reducing costs through lightening a car body and 
manufacturing it continuously and automatically. Further, in the field of long piping construction such as ■ 
freezer piping in the ice skating rink and an underground piping Tor the snow melting system, a pipe laving 
without welding and with using extra long tubing products is devised to reduce coats through improving the 
fabricating efficiency and paring down the welding joints in number. To cope with those requirements, Nippon 
Steel's Hikori Works has developed a new coiled tubular type product called "PIC" (Pipe In Coil). This PIC 
is manufactured by the combined process of ERW hot reducing mill in which the high speed winding 
technology of the wire manufacturing process is introduced into the rolling process of continuously hoi 
reducing an electric welded tube. In order to make the trailblazing product PIC a merchandise, some new 
technologies have been established which include the PIC manufacturing technologies such as a defect-less 
ERW welding method, a PIC hot winding technology and a method of quality assurance for long length 
materials, together with the PIC utilizing technologies such as a continuous cold drawing and straightening 
method and a PIC inner coating process. By those technologies, PIC with good cold formabiSity. good 
corrosion resistance, easy fabricating performance and economical advantage has been successfully realized 
and put into market. In this paper, those manufacturing technologies and secondary processing technologies 
are introduced. 
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